Developmental differences in the biobehavioral consequences of immune activation in early life were investigated in two lines of mice selectively bred for high and low levels of inter-male aggressive behavior. At age 5 or 6 days, male mice were administered saline or 0.05 mg/kg gram-negative bacterial endotoxin (Escherichia coli, LPS, ip). There was a transient endotoxin-induced reduction in the growth rate of the neonates in the high-aggressive line. At age 45-50 days, the animals' behaviors were assessed in a dyadic task. Hypothalami and sera were harvested 20 min later. Rates of socially reactive behaviors to conspecific contact (i.e., kick, startle) were increased in the endotoxin-treated groups from both lines. For the high-aggressive line only, endotoxin treatment increased behavioral immobility, decreased attack frequency, and decreased levels of hypothalamic corticotrophin-releasing factor (CRF). The effects of endotoxin exposure in early life on socially reactive behaviors in later life were associated with endotoxin-induced individual differences in CRF levels in the high-aggressive line but not the low-aggressive line. The findings demonstrate longterm social developmental consequences of immune activation during the neonatal period. ᭧
INTRODUCTION
Growth of the field of psychoneuroimmunology has been accelerated by evidence that systemic infections and other immune stimuli can act as ''biobehavioral stressors' ' (e.g., Dantzer, Bluthe, Kent, & Kelley, 1992; Dunn, 1993) . Viruses, bacteria, and nonreplicating immunological stimuli (i.e., cytokines, endotoxins) have been shown to activate both central and peripheral catecholaminergic systems (Dunn, 1992) , stimulate the hypothalamic-pituitary-adrenal (HPA) axis (Dunn, 1990; Persoons, 1994; Rivier, 1995; Tilders, DeRuk, Van Dam, Vincent, Schotanus, & Persoons, 1994) , and induce changes in thermogenic and behavioral states (Dantzer, Bluthe, Kent, & Goodall, 1993; Dunn, Antoon, & Chapman, 1991; Kozak, Conn, & Kluger, 1994; Kent, Rodriquez, Kelley, & Dantzer, 1994) . The evidence that afferent signals from the peripheral immune system affect biobehavioral processes has contributed to the realization that the immune system may be a significant mediator of brain-behaviorenvironment interactions. For instance, Blalock (1989 Blalock ( , 1994 asserts that key among the immune system's adaptive features may be the ability to provide the host's central nervous system (CNS) with afferent input about stimuli unrecognizable by the sensory systems. Information received via this ''sixth'' sensory pathway is transcribed into
